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X=Y—C=0

where
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‘where R1=F, C], Br or triﬂuoromethyl or a heteroaryl

of the structure
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with R2==C-Cys-alkyl,

Y is a bridging member of the formula —CH—CH—,
—CH,CH>»— or —CHy—,

is one of the numbers 2, 3 or 4 and

is an amino group of the formula —NR2R3 or N-pyr-
rolidyl or N-piperidyl, where R2 and R’ are, inde-
pendently of one another, C;—-Cy-alkyl, as well as
the physiologically tolerated salts thereof, are used
for preparing antiarrhythmic drugs.
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1
P-HYDROXY PHENONE DERIVATIVES AND
DRUGS CONTAINING THESE

The present invention relates to p-hydroxy phenone

derivatives, to drugs containing them, and to the use
thereof for the preparation of antiarrhythmics of Vaug-
han-Williams class II1.

Antiarrhythmics can be classified accordmg to Vaug-
han-Williams into 4 groups, as follows:

I. sodium antagonists,

II. adrenergic B-receptor blockers,

II1. potassium channel inhibitors,

IV. calcium antagonists.

Antiarrhythmics of class III often exhibit the thera-
peutic advantage of acting against arrhythmias which
are otherwise resistant to therapy, especially reentry
arrhythmias. This has been reported both for amioda-
rone o

(Circulation 68 (1) (1983), 88-94) and for D-sotalol
(Am. Heart J. 109 (1985), 949-958; J. Clin. Pharmacol.
27 (9) (1987), 708).

p-Hydroxy phenones have been reported to have a
variety of physiological actions: spasmolytics (DE Nos.
2,616,484, 1,174,311, Arch. Pharm. 1966, 299), anti-
ulcer agents (JP-A-Nos. 2 52/078-858, 2 52/078-856,2
51/100-050), amebicides (FR 5003 M); vaso-dilators
(JP-B-No. 4 27177/65, GB No. 1,022,648, U.S. Pat. No.
3,407,233, DE No. 2,062,129, JP-B-Nos. 4 40/06903, 4

40/06904, 4 74/021125); Ca antagonists (EP Nos.

201,400; 209,435). | _
By contrast, the p-hydroxy phenone derivatives
claimed in the present invention represent, surprisingly,

antiarrhythmics of class 111.
The present invention relates to p-hydroxy phenone

derivatives of the formula 1
O—(CH2).Z, 1
XY= C=0
where
X 1s
Rl

where R!1=F, Cl, Br or trifluoromethyl or a heteroa-
ryl of the structure

10

15

20

25

30

35

45

50

53

60

65

4,980,361

2

-continued

€] (I‘EL

with R2=C-C4-alkyl,
Y is a bridging member of the formula —CH—=CH-—,
—CH>,CH7— or —CHy—,
n is one of the numbers 2, 3 or 4 and
Z is an amino group of the formula —NR?R3 or N-
pyrrolidyl or N-piperidyl, where R? and R are,
independently of one another, C1-Cy-alkyl, as well as
the physiologically tolerated salts thereof.
The compounds according to the invention can be
prepared, for example, as shown the followmg reaction
schemes A and B:

Reaction scheme A:

OH

Hal=—(CH»),Z

e

O—(CHy)—2Z
(CHy) - ﬁ

xy” >l
AICl3

O—(CHZ)—Z

\q}j =

O=(CHjy)—Z
n

O’ X

2,6-Dimethylphenol is alkylated in a conventional
manner with a haloalkylamine, after which a Friedel-
Crafts reaction with an acid chloride X-—Y-—COCI
results in the hydroxy phenone. If Y is the group
—CH=—CH—, catalytic hydrogenation under conven-
tional conditions results in the propiophenones.

Rcactian scheme B:

OH

AC0 >
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-continued
Reaction scheme B:

O
I

0/"‘\

AICl3 >

OH
\Q/ Hal(CH>),Z >
O#"

}CHZ)HZ

0
\E? X—CH 0">
o

CH2)nZ
7

e

O X

2,6-Dimethylphenol is esterified with acetic anhy-
dride in a conventional manner. The phenol acylation is
effected by Fries rearrangement in an AlICl3 melt. The
condensation with an aldehyde X—CHUO 1s carried out
under basic conditions, conventionally with NaOH.
The last two reaction steps can also be carried out in the
reverse sequence. Subsequent hydrogenation similar to
scheme A results in the propiophenorie.

If necessary, the propiophenone derivatives obtained
in this way are converted into the addition salt of a
physiologically tolerated acid. A compilation of con-
ventional physiologically tolerated acids can be found
in Fortschritte der Arzneimittelforschung (Advances in
Drug Research) 1966, Birkhauser Verlag, vol. 10, pages
244 to 285, Germany, Switzerland.

As a rule, the acid addition salts are obtained 1n a
conventional manner by mixing the free base or solu-
tions thereof with the appropriate acid or solutions
thereof in an organic solvent, for example a lower alco-
hol such as methanol, ethanol or propanol, or a lower
ketone such as acetone, methyl ethyl ketone or methyl
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isobutyl ketone, or an ether such as diethyl ether, tetra-
hydrofuran or dioxane. Mixtures of the said solvents
can be used to improve crystallization. In addition,
pharmaceutically ‘acceptable aqueous solutions of acid
addition compounds of the p-hydroxy phenone deriva-
tives of the formula I can be prepared by dissolving the
free bases in an aqueous solution of the acid.

The present invention also relates to therapeutic
agents for topical and, especially, systemic administra-
tion, which contain a compound of the formula I, be-
sides conventional carriers and/or other pharmaceuti-
cal aids, as active substance, and to the use of a com-
pound of the formula I for the preparation of a drug, in
particular of an antiarrhythmic.

The novel compounds have, as is shown by the fol-
lowing experimental results, a good class III antiar-
rhythmic action:

The experimental animals are male and female Pirb-
right white guinea-pigs weighing from 300 to 500 g.
They are anesthetized with 1.5 g/kg urethane i.p. The
substances are administered intravenously. The ECG
conduction times and the heart rate are measured from
a recording from extremity lead II. The measured vari-
ables are the QT and PQ intervals and the heart rate. 4
to 6 animals are used per dose. The criterion of a class
III action is an increase in the QT interval compared
with the values before administration of the substance.
An increase in PQ and a large decrease in the heart rate
serve as exclusion criteria. The ED 20% 1s calculated
from the linear relation between log dose (mg/kg) of
the substance and the relative increase in the QT inter-

val (in %).
TABLE 1

Class I[II antiarrhythmic action in guinea-pigs
after intravenous administration.

Increase in the QT interval

Example ED 20% [mg/kg]
2 1.1
4 1.2
5 1.0
D-Sotalol 3.6

The novel substances are therefore suitable for the
treatment of arrhythmias otherwise resistant to therapy,
in particular they eliminate ventricular tachycardias
occurring after myocardial infarct and based on a reen-
try mechanism (Lit. Cardiac Arrhythmia, Ed. P.
Brugada, H. J. J. Wellens, Futura Publishing Co.,
Mount Kisko, N.Y. 1987). |

The therapeutic agents or compositions are prepared
by mixing the active substance with the conventional
liquid or solid carriers or diluents and the aids conven-
tionally used in pharmaceutical technology, in accor-
dance with the desired mode of administration and with
the dosage suitable for the application.

The agents can be administered orally, parenterally
or topically. Examples of compositions of this nature
are tablets, film-coated tablets, sugar-coated tablets,
capsules, pills, powders, solutions or suspensions, infu-
sion or injection solutions as well as pastes, ointments,
gels, creams, lotions, dusting powders, solutions or
emulsions and sprays.

The therapeutic agents can contain the compounds to
be used according to the invention in a concentration of

from 0.0001 to 1%, preferably 0.001 to 0.1%, for local

application and preferably in a single dose of from 10 to
500 mg for systemic administration and can be adminis-
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tered in one or more doses each day, depending on the
nature and severity of the disease.

Examples of aids conventionally used in pharmaceu-
tical technology are, for local application, alcohols such
as ethanol, isopropanol, ethoxylated castor oil or ethox-
ylated hydrogenated castor oil, polyacrylic acid, glyc-
erol monostearate, liquid paraffin, petrolatum, lanolin,
polyethylene glycol, polypropylene glycol, stearate and
ethoxylated fatty alcohol and, for systemic administra-
tion, lactose, propylene glycol and ethanol, starch, talc
and polyvinylpyrrolidone. It is also possible to add to
the products an antioxidant, for example tocopherol and
butylated hydroxyanisole or butylated hydroxytoluene,
or additives to improve the flavor, stabilizers, emulsifi-
ers, bleaching agents etc. It is requisite that all the sub-
stances used in the preparation of pharmaceutical com-
positions are toxicologically innocuous and compatible
with the active substances used.

EXAMPLE 1

4-Chloro-3',5'-dimethyl-4'-{2-(N-pyrrolidinyl)ethoxy]-
chalcone semifumarate

46.7 g (0.38 mole) of 2,6-dimethylphenol, 65.0 g (0.38
mole) of N-(2-chloroethyl)pyrrolidine hydrochloride,
210.1 g (1.52 mole) of potassium carbonate and 2 g of
Nal in 300 ml of ethyl methyl ketone were refluxed for
48 h. The reaction mixture was concentrated under
reduced pressure, the residue was partitioned between
water and ether, the organic phase was separated off,
washed with water and dried, and excess ethereal hy-
drogen chloride solution was added. The precipitated
product was recrystallized from 10/1 ethyl acetate/iso-
propanol. 63 g of N-[2-(2,6-dimethylphenoxy)ethyl]|pyr-
rolidine hydrochloride were obtained.

To 10.0 g (40 mmole) of the above product dissolved
-in 50 ml of methylene chloride were added 10.1 g (50
mmol) of E-4-chlorocinnamoyl chloride dissolved in
methylene chloride, and subsequent 10.7 g (80 mmole)
of anhydrous aluminum chloride in portions. The reac-
tion mixture was refluxed for 1 h and then poured mnto
ice/hydrochioric acid, the mixture was made alkaline
with dilute sodium hydroxide solution, and the organic
phase was separated off, washed with water, dried and
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dissolved in hot i-propanol, and an equimolar amount of

fumaric acid dissolved in boiling i-propanol was added.
The mixture was concentrated and the residue was

recrystallized from ethanol/H>O.
49 g of the product were obtained. Melting

215°-217° C.

EXAMPLE 2

3,5-Dimethyl-4-[2-(1-pyrrolidinyl)ethoxy]phenyl
E-2-(1-methyl-2-pyrrolyl)ethenyl ketone fumarate

100 g (0.82 mole) of 2,6-dimethylphenol and 167.4 g
(1.64 mole) of acetic anhydride were refluxed for 4 h.
The reaction mixture was poured onto ice and extracted
with methylene chloride. The organic phase was
washed with dilute sodium hydroxide solution, dried
and concentrated under reduced pressure. 138 g of 2,6-
dimethylphenyl acetate were obtained. To this product
were added 120.2 g (0.9 mole) of anhydrous aluminum
chioride in portions, during which the temperature rose
to 85° C. The mixture was then heated at 110° C. for 30
min and left to cool. The viscous paste was poured onto
ice/hydrochloric acid, and the precipitated product
was filtered off. Recrystallization from 1/1 methanol/-

>0

33

63

6
water resulted in 103.6 g of 3,5-dimethyl-4-hydrox-
yacetophenone.

39.8 g (0.24 mole) of the above product, 32.6 g of
N-(2-chloroethyl)pyrrolidine, 66.3 g (0.48 mole) of po-
tassium carbonate and 0.5 g of cryptand-[2.2.2] in 300 ml
of acetonitrile were refluxed for 2 h. The carbonate was
filtered off, and the filtrate was concentrated under
reduced pressure. The residue was partitioned between
methylene chloride and dilute sodium hydroxide solu-
tion, and the organic phase was washed with water,
dried and concentrated under reduced pressure. 40.5 g
of 3-5- dimethyl-4-(2-(1-pyrrolidinyl)ethoxy)acetophe-
none were obtained as a crude product which was im-
mediately processed further.

5.2 g (20 mmol) of the above product and 4.4 g (40
mmol) of 1-methyl-2-pyrrolecarbaldehyde were dis-
solved in 100 ml of methanol, 8 g of 50% strength so-
dium hydroxide solution were added, and the mixture
was refluxed for 1 h. The reaction mixture was concen-
trated under reduced pressure, the residue was parti-
tioned between water and methylene chloride, and the
organic phase was dried and concentrated under re-
duced pressure. The residue was taken up a little hot
isopropanol, and an equimolar amount of fumaric acid
dissolved in isopropanol was added. The solution was
left to crystallize, resulting in 7.5 g of the target prod-
uct. Melting point 198°-201° C.

The following were prepared in a similar manner to

'ExamPle 2

3. 3,5-Dimethyl-4-[2-(1-pyrrolidinyl)ethoxy]phenyl
E-2-[1-(i-propyl)-4-pyrazolyl]lethenyl ketone di-
hydrochloride.

3,5-Dimethyl-4-[2-(1-pyrrolidinyl)ethoxy|phenyl
E-2-(3-methyl-2-thienyl)ethenyl ketone fumarate
Meiting point 167°-169° C.

5. 3,540 -Dimethyl-4,-[2-(1-pyrrolidinyl)ethoxy]-2-
trifluoromethylchalcone fumarate. Melting point
171°-174° C.

6. 2-Chloro-3',5'-dimethyl-4'-[2-(1-pyrrolidinyl)e-
thoxy]chalcone hydrochloride. Melting point
181°-184° C.

7. 3,5-Dimethyl-4-[2-(1-pyrrolidinyl)ethoxy]phenyl
E-2-(1-indolyl)ethenyl ketone fumarate. Melting
point 217°-219° C.

The following was prepared from the compound of

Example 5 by hydrogenation similar to Example 1:

8. 3,5-Dimethyl-4-[2-(1-pyrrolidinyl)ethoxy]-3'-(2tri-
fluoromethylphenyl)propiophenone fumarate
Melting point 151° C.

We claim:

1. A p-hydroxy phenone derivative of the Formula I

4.

O—(CHy),Z o

X—=Y--C=0

where
X Is



where Rl=a heteroaryl of the structure

with R2=C;-Cgs-alkyl,
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Z is an amino group of the formula —NRZR> or N-
pyrrolidyl or N-piperidyl, where R2? and R’ are,
independently of one another, C;-C4-alkyl, as well
as the physiologically tolerated salts thereof.

2. The p-hydroxyphenone compound of claim 1
which is 3,5-dimethyl-4-[2(1-pyrrolidinyl)ethoxy]phe-
nyl E-2-(1-methyl-2-pyrrolyl)ethenyl ketone fumarate.

3. A drug for topical administration, which contains
as active substance from 0.0001 to 1% by weight of a
p-hydroxy phenone derivative as claimed in claim 1, in
addition to conventional aids.

4. A drug for systemic administration, which contains
from 10 to 500 mg of a p-hydroxy phenone derivative as
claimed in claim 1 per single dose, in addition to con-
ventional aids.

5. An antiarrhythmic of Vaughan-Williams class 111,
which contains an effective amount of a p-hydroxy
phenone derivative as claimed in claim 1, in additional

to conventional aids.
€ i e R -
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. @ 4,980,361

DATED . Dec. 25, 1990
INVENTOR(S) : Wilfried Lubisch et al

It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby
corrected as shown below: |

' 1
R
Col. 7, line 5, delete ”-@ "oy

Claim 1, line 6, delete "where R1="

Signed and Sealed this
Twelfth Day of April, 1994
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BRUCE LEHMAN

Atrest:

Commissioner of Parents and Trademarks

Attesting Officer
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